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ABSTRACT. - The feeding relationships of the fish community in the inshore waters of Khor AL 
Zubair (North-West Arabian Gulf) were investigated from June 1986 to June 1987. On the basis of 
stomach content analysis of the 16 commonest species, three major food types (bivalves, crabs and 
shrimps) were found. The degree of dietary overlap among the species studied was approximately 
9.6%, and this is similar to those found for other marine fish communities. Diet similarity between each 
pair species was calculated. The results suggest that these fish may be in direct competition for food. 

RfiSUMfe. - Noumture et relations alimentaires des communautls de poissons dans les eaux colie res 
de Khor A1-Zubair, nord-ouest du Golfe arabique. 

Les relations alimentaires des communaut^s de poissons dans les eaux cOderes de Khor Al- 
zubair, au nord-ouest du Golfe arabique, ont thudiees de juin 1986 k juin 1987. Trois types princi- 
paux d'aliments (bivalves, crabes et crevettes) ont definis k partir de I 1 analyse des comenus stoma- 
caux des 16 especes les plus communes. Le degre de recouvrement des regimes alimentaires des 
especes gtudides est proche de 9,6%, et cette valeur est semblable k ceile qui a €\6 trouvde pour 
d’autres communautds ichtyologiques marines, Les si mi I antes entre regimes alimentaires out iii cal - 
cul^es pour chaque paire d'especes, Les rdsultais suggdem que ces espices peuvent etre en competi¬ 
tion directe pour la nourriturc. 

Key words. - Fish community - 1SW - Arabian Gulf - Food overlap - Diet - Competition. 


Marine fish which live in deeper water and enter the shallower intertidal and sub- 
tidal zone, in particular during the growing season, play an important role as predators in 
coastal areas* Biological studies on some important fishes of the Arabian Gulf in Kuwait 
inshore waters have been done by several workers (Abdullah and Hussain, 1977; Abu- 
Hakima ei al. t 1982; ALGhais, 1983; Samuel and Mathews, 1987; Abu-Seedo, 1992; 
Hashim, 1993), but there is a lack of information about the marine fishes of the Iraqi 
coast (Nasir and Ali, 1986). The present work was designed to gather information on the 
food composition and diet similarity for marine fish species living together at Khor Al- 
Zubair {Fig. 1), which is a north-western extension of the Arabian Gulf, situated on the 
south-west of Basrah province, Iraq (approximately 30°OQ T -3Q°2O*N and 47°45'- 
48 Q 00*W). It ts an estuarine, lagoonal environment about 40 km long, representing an 
area of 60 km 2 covered by water during spring high tides. The average tidal range is 
3.2 m. The bottom of this area is rocky, muddy and muddy sandy (Al-Hassan and Muhsin, 
1986; Nasir and Ali, 1986; Al-Saad et at 1995). The muddy flats are similar to those of 
other parts of the northern region of the Arabian Gulf (Jones, 1986). Water temperature 


(l)Hodetdah University, Faculty of Marine Science and Environment, P.O. Box 3114, REPUBLIC OF 
YEMEN. 


Cybium 2000, 24(1); 89-99 . 



90 


Nasir 



47 s 3(7 47 a 45 


Fig. I. - Location of the Khor Al-Zubair, North'West of the Arabian Gulf. 

ranged from 12.0°C in December to 52,1°C in July. Salinity ranged from 9. l%o in July 
during the high freshwater discharge period to 43.0 %c in November. The pH ranged from 
7*1 in September to 83 in June (Nasir, 1987). 


MATERIALS AND METHOD 

Fish samples were collected by seine and 2-metre beam trawl from June 1986 to 
June 1987. All samplings were carried out in daylight. The 2 m beam trawl was towed by 
a 4.2 m dinghy, powered by a 25 H.P. outboard motor (Nasir, 1985). After the end of each 
haul the fishes were sorted, preserved on ice, and transported to the laboratory, where they 
were measured and weighed. Stomach contents were dissected and kept in 10% neutral 
formalin. The numbers of full and empty stomachs were recorded. The stomach fullness 
was assessed and a maximum of 8 points was awarded to a full stomach (Hynes, 1950; 
Poxton et ai, 1983; Nasir, 1985), 

Composition of the diet 

The food from each stomach was identified and divided into main taxonomic 
groups. Three measurements were used: (1) occurrence percentage (Hynes, 1950; Lande, 
1973) - the percentage of stomachs in which a food type occurred; (2) a numerical percent¬ 
age (Lande, 1973; Nasir, 1985) - the percentage of each food type in the total number of 
food items eaten in all stomachs; and (3) a gravimetric percentage (Poxton et aL, 1983; 
Nasir, 1985) - the percentage of each food in the total wet weight of food eaten. 

Radforth (1940) reported that different methods might produce quite different re¬ 
sults, Winded (1971) suggested that combined indices are more valuable than single 
indices. Several combinations have been used by many biologists (Dragovitch, 1970; 
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Tyler, 1972; Lande, 1973). For this work, the relative importance of index (RI a ) for food 
type has been used and calculated as: 

rj _ } 00 x A] a. (George and Hadley, 1979) 

a n 

I Al a 
a=l 

where: Al a = absolute importance index for a; calculated as Al s - % frequency occur¬ 
rence +% total number +% total weight for food type a; n = number of different food 
types. 


Food overlap 

Dietary similarity between species was estimated using the similarity coefficient 
(CX) of Zaret and Rand (1971): 


CX = 


2 5:XiYi 


i = l 


s _ s 

£x? + XY? 

i=i i=i 


where: S = total number of food groups; X i = total proportion of the total diet of the 
food group (i) (expressed as % of total wet weight) allotted in the diet of species X; 
Y i = proportion (i) in the diet of species Y. 


RESULTS 


Catch statistics 

Throughout the surveys, Acanthopagrus latus , Euryglassa orientalise Cynogtos- 
sus areU Pseudo rhombus arsius. Art us thalassinus, Solea elongata and Johnius dussumieri 
were the dominant fish species. They accounted for 89% of the total catch, followed by 
Rhynchobatus djiddensis t Cheimerius nufar , Thryssa mysfax, Himantura uamaK 
Eleutheronema teiradacrylum, Otolithes ruber , Protonibea diacanthus , Leiognathus bindus 
and Platycephalus indicus. These species made up to 8% of the total catch (Table I). The 
remaining 3% are formed by 35 species which are listed in table I. 

Composition of the diet 

The food groups eaten by the sixteen fish species were expressed in terms of per¬ 
cent of total number, occurrence and wet weight (Table 11) and the RI a values are shown i n 
table III. The results indicated that majority of the fish examined are benthic feeders. It is 
clear from these tables that most fish species feed on three main food types, namely, 
bivalves, crabs and shrimps. Young fish also formed a relatively large part of the diet of 
Pseudorhombus arsius {RI a = 55.6). Other minor food groups included isopods, am- 
phi pods, cumaceans, and aquatic plants. 

Abra cadabra and TelUna tenuis were the most important bivalves occurring in the 
diet. Placenta placenta and Anadara antiquata were other bivalves that were also eaten and 
bivalve siphons (mostly siphon of TelUna sp.) were also found in the stomachs. Crusta¬ 
ceans consistently formed an important food of the fish. The most frequently eaten crabs 
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Table I. - Catch statistics of the fish sampled from Khar Al-Zubair, 


Species 

Family 

Nos, caught 

% of total 

Acanthopagrus lotus (Houttuyn, 1872) 

Sparidae 

870 

36.50 

Eurygiossa orientatis {Bloch & Schneider, 1801) 

Soleidae 

40? 

16,80 

Cynoglossus arel (Bloch & Schneider, 1801) 

Cynogtossidae 

200 

8.38 

Pseudorhombus arsius (Hamilton, 1822) 

ParaJichthyidae 

192 

8.10 

Arius thaiassiaus (RiippeL 1837) 

Anidae 

190 

8,00 

Solea elongata (Day 1877) 

Soleidae 

140 

5.90 

Johnius dussumieri (Cuvier, 1830) 

Setae nidae 

no 

5.50 

Rhynchobatus djiddertsis {Fomkit, 1775) 

Rhinotatitfae 

50 

2.10 

Cheimerius nu/ar (Valenciennes, 1830) 

Spandac 

50 

2 10 

Thryssa mystax (Bloch Sl Schneider, 1801) 

Engraulidac 

20 

0,80 

Himantura uarnak (Forsskal. 1775} 

Dasyntidae 

20 

0,80 

Eieutheronema teiradactylum (Shaw, 1804) 

Polynemidae 

10 

0.40 

Otolithes ruber (Bloch Si Schneider, 1801} 

Sdaenidae 

10 

0.40 

Protonibea diacanthus (Lacepede, 1802) 

Sdaenidae 

)0 

040 

Leiognathus bindus (Valenciennes, 1835) 

Leiognathidae 

to 

0 40 

Platyccphatus indicus (Linnaeus, 1758) 

Platycephalidae 

10 

0,40 

Acanthopagrus berda (Forsskal. 1775) 

Spahdae 

4 

< 0.2 

Acentrogobius viridipunctatus (Valenciennes, 1837} 

Gobiidac 

4 

< 0.2 

Aetomytaeus niehofii (Bloch St Schneider, 1801} 

Myliobatidae 

3 

<0.2 

Boleophthaimus boddarti (Fallas, 1770) 

Gobiidae 

3 

<0.2 

Carcharhinus leucas (Muller Si Henle, 1839) 

Carcbarhimdae 

3 

<0.2 

Chibscyltium griseun i (Miiller & Henle, 1838) 

Hemiscyllidac 

3 

< 0.2 

Chirocentrus dora b (Forsskal, 1775) 

Chirocentridae 

3 

< 0.2 

Epinephetus fuscogultatus (Forsskal, 1775) 

Serranidac 

3 

< 0 2 

Eptnephetus tauvina (Forsskal, 1775) 

Serranidae 

3 

< 0.2 

Hyporhamphus limbatus (Valenciennes, 1847) 

Hemiramphidac 

3 

< 0,2 

Himantura waiga (Miiller & Henle, 1841) 

Dasyatidae 

2 

< 0.1 

Ilisha me las tom a (Schneider, 1801) 

Clupetdae 

2 

< 0.1 

Liza carinata (Valenciennes, 1836) 

Mugilidae 

2 

<0.1 

Liza macroiepis (Smith, 1846) 

Mugilidae 

2 

<0.1 

Liza subviridis (Valenciennes, 1836} 

Mugilidae 

2 

<0.1 

Liza vaigiensis (Quoy & Gaimard, 1825) 

Mugilidae 

2 

<01 

Nemipterus peronii (Valenciennes, 1830) 

Nemipieridae 

2 

<0.1 ! 

Hibea maculma (Bloch & Schneider, 1801) 

Sciaenidae 

2 

<0.1 

Pampas argenteus (Euphrasen, 1788) 

Sfromateidae 

2 

<0.1 

Fotydactylus sextarius (Bloch & Schneider 1801) 

Polynemidae 

2 

< 0.1 

Pomadasys argyreus (Valenciennes, 1833} 

Haemuhdae 

2 

< 0.J 

Prist is pristis (Linnaeus, 1758) 

Pnstidae 

2 

< 0.1 

Scatophagus argus (Linnaeus, 1766) 

Scatophagidae 

2 

< 0.1 

Selar cru me nop hth aim u s (Bloch, 1793) 

Caningidae 

2 

< 0.1 

Siganus oramin (Bloch & Schneider, 1801) 

Siganidac 

I 

< 0.1 

Siiiago sihama (Forsskal, 1775) 

Sillaginidae 

1 

<0,1 
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Species 

Family 

Nos, caught 

% of total 

Spams hasta (Valenciennes, 1830} 

Spariditt 

J 

< 0.1 

Stotephorus commersonii (Laceptde, 1803) 

Engrauiidae 

1 

<o.i 

Strongytura strongytura (Van Hassell, 1823) 

Belonidae 

1 

<0.1 

Tenualosa ilisha (Hamilton, 1822) 

Clupddac 

1 

< 0.1 

Thryssa hamiUonii (Gray, 1835} 

Engraulidae 

i 

<0.1 

Eupteurogrammus muticus (Gray, 1831) 

Trichiuridae 

1 

<0.1 

Trypauchen vagina (Bloch & Schneider, 1801) 

Gobiidac 

1 

<0.1 

Strongytura teiura (Bteeker, 1850) 

Bdorudae 

1 

<0.1 

Total 


2386 



were Macrophthatmus depresses and Cleistostoma kuwaitiensis, and the shrimp Exopa- 
taemon sty lifer us. This may be related both to the activity and abundance of this species. 
Cymodoce richardsoniae, Elasmopus pectimcrus and Heterocuma andamani were the only 
isopod, amphipod and cumacean, respectively, found in the fish stomachs. 

Food overlaps 

The diet similarity for the principal food items between each two fish species is 
presented in table IV. According to Zaret and Rand (1971), and to Kislalioglu and Gibson 
(1977), values greater than 0,60 represent a significant overlap. Therefore, it appears that 
in most cases the overlap is significant between the 16 species studied. This indicates 
that most fish species in this area take similar proportions of the food available. Acan- 
thopagrus talus clearly shows significant overlap only with Euryglossa orient alts. Pseu¬ 
dorhombus arsius and Johnius dussumieri. Euryglossa oriental is has a high degree of 
overlap with Arius thalassinus (CX = 0.89) feeding on bivalves. High overlap occurs 
between Cynoglossus are / and Arius thalassinus (CX - 1.00). Dietary similarities with 
respect to shrimp are greatest (CX = 1.00) between some fish species of this community: 
Rhynchobatus djiddensis, Thryssa mystax, Himantura uamak , Eleutheronema tetradacty- 
lum, Otolithes ruber , and Platycephalus indicus. 


DISCUSSION 

Two types of feeding behaviour were noticed during this study. Most of fish feed 
on epifauna and on free-swimming organisms on and off the bottom. The analyses and the 
comparison of the food were based on pooled samples collected during the period of the 
study. The pooling samples were used to give an overall picture of the feeding relation¬ 
ships and rather than analysis of temporal changes in the food during the sampling pe¬ 
riod. It was important to compromise between complete studies of seasonal changes in 
food and also to obtain samples of sufficient size (Gibson and Ezzi, 1980). Several spe¬ 
cies were excluded from this study because of their low numbers. Most of these fish fed 
mainly on algae and zooplankton but are not considered to be significant competitors 
with the other fish. 

The percentages of empty stomachs and fullness values are also shown in table II, 
The differences in these calculations might be affected by several factors such as the quan¬ 
tity of food available (Keast and Welsh, 1968; Nasir, 1985), the season (Lande, 1973), 









Table II. - Percentage of occurrence {% O). percentage of total wet weight (% W) and Percentage of total number (% K) of the common food items in the diets of 
the most important sixteen fish species from Khor Al-Zubair. S.E.: Stomach examined’. E.S.: Empty stomach; F: Stomach fullness. 
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Table HI. - Relative Importance Indices (R1I) of the common food items in the diets of sixteen different fish species from Khor Al-Zubair 
*: Principal food items which occurred in 10.0% or more of the fish stomach examined; Total RIP; Total of principal food items taken by each fish species. 
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Table IV. - Food similarity calculation comparing the proportion of principal food groups taken by different fish species from Khor Al-Zubair (values for the simi¬ 
larity coefficient, CX). 
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light intensity (Jones, 1952; Blaxter, 1968), and the tidal condition (Kuipers, 1973; 
Thijssen el al ., 1974). 

Food overlaps and competition for food 

It is clear from table III that 9 food groups occurred in the fish stomachs exam¬ 
ined, Many of these preys were more predominant in the diet than others and some were 
only eaten by a few of the fish. Six groups of food are considered as principal food items 
(Tyler, 1972; Kislalioglu and Gibson, 1977), that is as occurring in 10,0% or more of the 
fish stomachs examined, namely bivalves, crabs, shrimps, isopods, fish and aquatic 
plants. These food items made up 66.3% to 100% of the total RIa of food in each species 
(mean 90.9). The number of principal food groups taken by fish species ranged from 1 to 
3 with a mean value of 2, indicating that most of the fish, except Acanthopagrus talus , 
Solea spp. and Cheimerius nufar, depended on relatively few food groups. This could 
reduce to some extent feeding competition between the fish species, which may reflect 
prey abundance (Pianka, 1976), but there is no evidence available from this study to 
determine whether food supply is scarce or present in large quantity. Dietary similarity 
calculations (Table IV) show that in 38 out of a total of 50 comparisons the index equals 
or exceeds 0.60. This indicates that more than half of the fish in this area takes similar 
proportions of the food available. It could also be suggested from these results that those 
fish species might be in direct competition for food. However, seasonal changes in the 
proportion of food eaten, depth characteristics, feeding behavior, fish size, prey size and 
food abundance may reduce the similarity of the food between fish species (Gibson, 1973; 
Kislalioglu and Gibson, 1977). 

The degree of food overlap between fish species was calculated among all the fish 
investigated in this study following Tyler (1972) and Kislalioglu and Gibson (1977), The 
value (9.6%) obtained is comparable to the results of other studies (Table V). Tyler 
(1972) stated that the data from other assemblages of marine fish, when reworked as parti¬ 
tion could be directly compared with each other. Although the validity of these compari¬ 
sons is found to be affected by the degree of subdivision of the food groups, they do sug¬ 
gest that it is common for available resources to be shared between different species in the 
same community (Kislalioglu and Gibson, 1977). However, seasonal changes in the 
proportion of food taken may reduce further the similarity of the food between species 
(Nasir, 1985). 


Table V. - Percentage of dietary overlap for marine fish species in nine different areas. 


Area 

% overlap 

Author 

Sakhalin? coast 

10 

Skalhirt, 1950 (recalculated by Tyler. 1972) 

Manx waters (Irish sea) 

15 

Nagabhushanam, 1965 (recalculated by Tyler, 1972) 

BanyuLs region (Mediterranean) 

31 

Gibson, 1968 j 

Atlantic coast of France 

36 

Gibson, 1972 

Passamaguddy bay 

16-24 

Tyler, 1972 

Loch etive (Western Scotland) 

14.7 

Kislalioglu and Gibson, 1977 1 

Firth of Forth (Eastern Scotland) 

28.9 

Nasir, I9S5 

Qatar inshore water (Arabian Gulf) 

27.5 

Nasir, 1997 | 

Khor Al-Zubair (Arabian Gulf) 

9.6 

Present study 
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